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D J r let vrj ur o h J in l HfK l r r rue 

rslares lo a temperature of the air ini:ai<,e or an enG;r;e anc exhaust gases 

I in I I h rii (onofa^ ^tp ^al corb j'- lu ^ p'-gine s Jperrha -jeJ 

connected to a line of exhaust fitted with a oarticulate fiiter. 

Vou want to cooi the mrake air with an engine especially when the latter is supercharged through a set turDo-cor;-ioressor 
cr h o ■> ano tS urh e dri/ jy exh lus. gao cngintj agccee aowt rsTn of tho onq ne a JonHicc her 
nana, an air compressor admission arranged upstream of the engine. 

I c er *i ^ r ikr- air enc^ no warming up in lhr> ooTip "<5oO'- rut ^^oled Ic oit roti t""?- compco'-or Ic mi>in-ize 
engine performance ana minimize emissions of pollutants, indeed, lowenna the temoerature or tne air intake increases 
the density of this air. Increasirici -he aen;:i;v increases the amount of air allowed into the cvlinders and enqine power. 

You want to warn'! the air intake or an encsine especially when the lattijr is connected to a line of sxnaust fiitea witn a 
particulate filter. The filter must be refreshed penodicaiiy to remove soot particies that accumulate. Regeneration is 
achieved by neatirsg tns intake air to a ten-iperature sufficierst to cause cornoustion Darticies of soot. 

In some types of enaine. a portion of tne exnaust is rurnished with air traffic admission. The exhaust oases are commonly 
called exhiiujst recircules i-.GR (ivxhaus; Gsas Recycling ), ] he latter, rr-sixed with air intake through appropriate means, 
are diverted to the engine. 

You want to regulate the temperature of exhaust gas recircules aiming in particular to lower the temperature of these 
gases before bs mixed with the air intake and returned to the engine. 



engine, i nis excnanger coo-ant / exhaust recircuies is therefore part of the latter means or exchanging heat between a 
liquid coolant and exhaust recircuies. laentified above. 

Tne temperature of the air intaKe and exnaust recircules is therefore carried out using three interchanges and multisjle 
ways to control fiow ot fluids calo-reguiatea associated with these interchanges. 
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<ii « h cjpi a!! iiitd! 5^ iraiH hqud heat tradnii lo fTij^r-h nt i m ta eou infjencp ftrpsp 
cnanges on tne int3r<.e aw, 

■nverition is a purpose to optimize the structure ana operation of a aevice terrsperature of the type meritioned above. 

lat end. rhe invention reiates to a device temperature of rfie air inrake of an inierrsal combustion enaine of motor 
" f rinirq -3 fi t luid -jI }j t'^ an xh-j f tq e " ' emitt ll^t e enqin t r ^ ec nd flui 
I ht h t E It d ^b /^h r in n hen r ir r ! h fir n i d r re p t!\eli 



ru tjf f fi dcvico Ic riptratjrc pir iculd y boc,^ust, t i. S. < hd tr 
oo a! t a d a!! ta 8 B d he iattf^r mean c dyf^hdnynij 
ti >ri. which translates into a lower cost device 
r in thri \ e ic d '^'^'^ ma i tt eUion ma be 



1 I t f I (= one oft '=ve*'ice s 

n \ «c ^r ftit 3 f >i n « i t c eiT^ ti c cn 

1 I 1 r f r icl ire of the Jr-virt omp ratur mp ifi«, all t^^t motsn rtgu 1 g lowoffUics to i\ 

reguiato!' and reguiated, 

\ r«> J cii c 11 inc It C3irp i :liny JiP e ti(r-=' ilC C «"^Rj. --P 1> ^ )x pa+icuh e r -3t er and '•o 
on. 1 Are reduced by opiimizinq the composition, riow ana the temperature of tne mixture admission including the intake 
air ano qases reoircuies. 

Preferably, the mearss of charinelling cooiant are connected to a cooiant circuit saia cola ana a fujid-cooisd hot saia. 

Tnus. the mam interchange allows botn cooi than warm air admission by circulation of liquid coolant in the mam 
inteiseciioi-i ax a suiiabie jemperature. 



cochn ill c jrd hjnnc! ^ ring or y t f, it t j a 1 ?, t jvi h 1 ir Ike t c fir t fa I of El' rnjirht 
exchanger is conneciea to an air intake including means of aistribution or intake air, arrangea upstream of the mam 
int r «, i in r i o the inldkt ir btUj cn f fir 1 ano ona area of ho fir part of t t tn te cction in 

if^ ic ext n I n cjI omm n anc p r t I d oi d o h 1 1 t^ut int 1 u t 1 1 1= id 

oyapinp A ht 0 h a r Iiol 1 h 1 iid > f r 1 ik the ir Jilc o nt cl h t ir Jil 

IS onne t d 1 i t 1 an el Ttm n n !at 1 fuiJ t t a h at I a jei liqud ir 1 

< han^t S-o fi fcMiiy p t f ir iit c oi nt ir f tI m n f h n llin o i 1 ii uit 

aie wOnne t o i d 1, rm J inq t -3 th ° Ji ti Ir Jt i n n p lin t f 1- it x 

c inno <jstco d rack on e dto he c tt c o If Id k harder nialt d ^vav onnccled 1 Ih nlr^ of 
intersection hot: -- second part of the mam intersection is connected to a circuit exhaust recircules mciuding ways to 
> r 5n p-3 of the r ir int r-je io nciit f-Ji t r cit ul cid ti no di nbjfcn )f 3-3 
{ n ^ part of he mam int-^r e ton J e ofd r 1 ithe f n \Y vi tga 

I I I y-sU^divi on ot r^-ehr 1 J 1 < j n ttiC to 

{ ondp rtof he mam int 1 n t J t 11 1 h e ond 

h 1 I t Icn tl-phf ■=■< n3 ir luj ( c p si r « n >f 5ip ii <: ) j <: 1 
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verv cold thermally coupie: 
J )h )h( hf I och t cj( \ l<» n 



-n ;s led to a 
uipped With 



~ o ronton !■ teller jnr f„ 0( d from an g Ik -it. uiptiori I atvillkihw ji u\ mv i xd tif: -.nir^d 
efere-^i.eto hedf3,«i gs in which figure^" o 6 drt scherato /ews ot in er'^d conhus ion engine co'-nei. sd o 
rtieans ■otming upstream circuit air intake, fitted with a aevice tsrnperaiure accordirig to a first ernbodirrient of tns 
invention, and means downstream line forming exhaust: -- Figure / is a similar view in Figure I showing a device 
temperature accordinq to a second emtaodin-isnt of trss invefition. 

It was on the figures represented an interna! combustion engine 10 of motor vehicle, for example type Diesel, connected 
to upstream msans forming a circuit 12 air intake into the engine 10 and downstream means forming a circuit 'exhaUsit 14. 

The engine is supercharged 10 through a series turbo-compressor equipped, on the one hand, a 16 turbine driven by 
exhaust gases froir; the engine i 0, arranged downstream of the engine i 0 in the exhaust i 4 And, secondly, an air 
compfessor 18 admission arranged upstream erigirie 10 in the circuit 12 air intake. The 16 turbine arid compressor 18 are 

coupled rotating them so famous in itseif. 

The exhaust 14 is equipped with a particulate filter classic 20. 

Tne admission or 12 circuit is connected to the enaine 10 by an inlet ii2 forming the downstream end of this circuit 12. 

Upstream compressor 1 8. the circuit admission includes an air filter classic 23. 



t 14 f !c i I. e 10 ! y c n -^x i j<-t manif io ?^ to n nj t"^ jope (r d cf t F c r it 14 

I I j ^ " t. on'"='cti=dtotheojtetof thteevhau'-L 



Tfc it! cftht J nti'-; i < a 1 col if rt suhlc :i t jt Icrpcniitcf o ^ I 

/ention two modes of execution are shown in Figures 1 to 5. on the one hand . And 7. on the other, it should be noted 
tl iu icsmi i nc t d i^n i ot lefcitric d rii 1 



in wnat roiiows, two Doaies are caiiea coupiea neat oeiween rnem wnen tney excnange or neat oetween inem tnrougn a 
heat exchanger appropriate. 

Reference is made below the device temperature 28 as the first embodiment of the invention shown in figures 1 to 5. 
The temperature control device 28 includes a heat exchanger main liquid 30 heat ./ fluid Calo-to regulate. 
Preferably, the liquid coolant is a mixture of water and antifreeze. 

The main heat exchanger 30 includes a first 3QA forming part of the primary means of heat exchange between the coolant 
and intake air (the first fluid calo-regulate). The r!iain heat exchanger 30 also includes a second section 30B forming 
seconds means of heat exchange between the coolant and exhaust recircuies (second fluid caio- regulate). 

The first 30A and second SOB parts of the main intersection 30 respectively are connected to circuits intake air 12 and gas 
recircuies 26. 
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In the main intersection 30, both air flow intake and exhaust recircuies are separated. The possible mix of the intake air 
With exhaust fumes recirculfes is, downstream of the main intersection 28, at the downstream end of the 26 circuit 
connected to the entrance to the inlet 22 . 



The heat exchanger still includes 30 principal means of channelling of liquid coolant for heat exchange with the air Intake 
and / or exhaust gases recircules. 

These include ways of channelling at least one channel 32 of movement of fluid, common to both sides 30A, 30B. The 
coolant flowing through the common channel 32 and therefore likely to be in heat exchange with both air Intake and 
exhaust reclrcules. iVlore specifically, heat of the liquid coolarit, moving upstream to downstream in ttis oomtnon channel 
32, which is different back and forth between the first and second 30A parts 303 of the main intersection 30, are both the 
intake air and with the exhaust gases recircules. 

The means of channelling coolant also include at least one channel 34 of fluid flow, said separate channel, covering only 
the first part 30A of the main Intersection 30. The coolant circulating in the separate channel 34 is iiKeiy to be in heat 
exchange with the air Intake. 

It should be noted that, preferably, the flow of air intake and exhaust recircules circulating in the two parts 30A, SOB of the 
main Intersection 30 so substantially parallel. 

in order to optimize the temperature of fluids to regulate calo-crossing the main intersection 30, the circuit 12 admission 
includes 36 means tor sharing ttie intake air arfangeci upstream of the main Intersection 30 compatefj ;he sense of 
movement of the intake air. These means of drstribuLion 36, inciuding for example an articula-ed flap 38. are intended to 
spread the intake air be^A'e6n the firs; Z i and 72. second areas of the first section 30A of the main Intersection 30, 



Tfie common ofiannel 32 of coolant spreads niaifjiy In the firsi zone Z1 . The separate chantiel 34 of coolant spreads 
mainly In the second zone Z2. Where appropriate, the fewo areas Z1 , Z2 can be defined by physical means of separation. 

The means ot channelling coolant, including the common ci~:anneis 32 and separated 34, are connected to a circuit 
coolant circuit said cold AO. This circuit Is cold 40 separate circuit engine coolant heat exchanger 10 A classic coolant / 
air, said cold exchanger 42, is connected to the circuit cold 40. This cold exchanger 42 Is arranged, for example, in front 
of the vehicle. 

The fluid is put Into circulation in the cold circuit 40 by a pump 44 prepared, for example, downstream of the cold 
excharjger 42, 

it should be noted that the common channels 32 and separated 34 are connected In parallel to the circuit cold 40. 
The means of channelling coolant are also connected, at least in part, a fluid coolant circuit said hot 46. 



i hus, the hot 46 circuit is connected only to the common channel 32 of moverrsent of liquid coolant. 

The circuit hot A6 is connected to a heat exchanger conventional liquid ,' air heat exchanger said 48, forming part of a 
circuit of engine cooianf 1 0. 

The means o; channelling coolant circuit are connected to 40 cold and hot 46 with a valve 50 to three distribution 
channels. This valve division 50 includes a first track 50A tube of the common channel 32, a second track 50B connected 
to tfie entrance of the cold exchanger 42 and a tfiird track 50C connected to the eritry of intersection hot 48 . 

It should be noted that the hot exchanger 48 Is equipped with an output connected to a common entrance channel 32 and 
common 34 separate willing, in the example, downstream of the oold exchanger 42 and pump 44. 
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ir iii o < ill U iruii ir hJ 2 ^ ! r uD of h main intersection. 

~ J J I I jie 1 t I- T! nipa for distributing gas recircules 

T>-,s vaive division has o4 iirst vaivs 54A corinectsd to the exhaust manifold 24. a second track 54B cxjnnejcEsd to the 
entrance of the second section 3GS or the main intersection ana a third track o4C connected to the means 52 bypass this 
secorid part 30B. 

It will describe below a few examples of configurations device operating temperature 28 in referring to figures 1 to 6. 
Of these figures, branches of disabled circuits are represented in traits interrupted. 

The air Iritake is driven through the rr-'Am iritersection 30, at a pressure higher than atmospheric pressure, by ail turbo- 
compressor. 

Of the figures 1 to 3, represented tne device temperature 28 in a configuration adapted to cool the intai<;e air. 

The corsfiguratlon of device regulatlor; 28 shown in Figure 1 is particularly suited to rolling the vehicle at high speed. In 
this case, the valve division 54 is set so as to prohibit the return of exhaust in the circuit for admission. Ti'iere is therefore 
traffic exhaust recircules nor in the second part 30B of the main intersection in the means nor bypa.ss 52. 

The means 36 air distribution of admission are set so as to make contact channels 32 or 34 and separate liquid-cooied 
with airflow admission rnaximum crossing zones Z1 and of the first pari 30A of main intersection. The purrip 44 circuit 
cold 40 Is activated to enable the fiovi; of coolant channels in common and 32 separate 34. The valve 50 distribution 
coolant Is regulated so as to prohibit the movement of fluid from the circuit in 46 hot main intersection 30. 

In the case of Figure 2, the valve 54 dlstributiors exhaust recircules Is set to allow the passage of these gases In the only 
ways to bypass 52, The exhaust recircules, not oniy through the second part 30B of the main intersection, are not cooled. 

The oonfiguration of device reguiation 28 shown in r-'igure 3 is particularly suitabie tor roiiing tiie vehicle in the city, in this 
case, the valve 54 distribution of gas reclrcuiss is set so as to permit the passage of these gases in the second section 
30B of the main intersection. Trie exhaust gases •eoircules therefore is cooled by passinq throuah the main inter'section 
30. 

Figures 4 to 6 illustrate the device temperature 28 in a configuration adapted to heat the air, but particularly in a 
regeneration of the particuiate fiiier 20. 

In the case of Figure 4, the pump 44 circuit cold 40 is disabled. The valve 50 distribution coolant is set to aiiow the flow of 
coolant circuit In the hot 46 and the common channel 32, 'I'he circulation of liquid coolant through the coid exchanger 42 
and 34 separate channel Is prohibited. 

The fact that the circuit hot 46 is connected to part ways of channeiling coolant In the main intersection 30, namely that In 
the common channel 32, will reduce the response time of device regulation 28 when you want to return to a functioning 
configuration adapted to cool tne intake air. Moreover, it should be noted that the common channel 32 is adequate for the 

tieating power usually required. 

The means 36 air distribution of admission are set so as to direct the majority of aii'flow for admission into the first zone Z1 
of the first part 30.A of the mair-: iritersection in which spans the canal common 32 connected to the circuit hot 46. 

The valve 54 distribution exhaust recircules is set in a configuration similar to that shown in Figure 1 . 
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In Ehe case of Figure 5, 54 vaive distribution exhaust rscircules is seE in a configuration simiia.- to th;-; showfi iri Pigurs 2. 

In the case of Figure 6, 54 vaive exhaust recircuies is set in a configuration similar to that shown in Figure 3. 

The exhaust recircuies through the second part 30B of the main intersection are cooled by heat exchange with the coolant 
circuit hot 45, the temperature of the liquid coolant is lower than the high temperature exhaust recircuies. 

On the figure 7, it represented a device temperature 28 according to a second emlocdiment of the invention. 

In this case, the main hear exchanger 30 includes 56 of pipeline -neans a fluid said very coid for heat exchange with at 
least one fluid calo-regulate among the intal4.e air and gases d 'exhaust recircuies. 

The means of channelling very coid fiiiid are connected to a circuit 58 fluid said very cold thermally coupled to a heat 
pump 60 of conventional type. 

The heat pump 60 includes a circuit of 62 refrigerant, such as compression, extracting caiohes a cold source 64 for 
transferring at least partially to a hot spring 66. 

The sources cold hot 66 and 64 are connected together by a compressor 68 arid a vaive relaxing 70. 
The coid source 64 includes a heat exchanger 72 refrigerant / coolant very cold, said evaporator. 
The hot spring includes a heat exchanger 74 refrigerant / air, said condenser. 

The circuit 58 of fluid can very cold, if necessary, to accelerate the cooling of the intalie air through the main intersection 

Of (,"u - e> ■^noz: u e c"- r'^ ^tr^'i.? >^ t*-* "".rffled ^ cun^igu at ons ms Tiediaries other than those described in 

oarticular reference to the figures ■ to 6. 

''V5'--> . in 1 1 ii t on of lioud coolant a the valve 54 of gas distribution 



f-e- ^'^',ca i-! 1. ,( ^ n m mo effective regulation of the temperature of the mixture 



The invention is not iimifed to the modes of execution described above. 



in particular, the circuit i2 air intake could be equipped with electrical resistances involved in heating the intake air or 

replacing the circuit iior. 

Indeed, a very cold season, ali turbo-compressor being at ttie judgement, the ten-iperature of the intake air arriving at ttie 
main inteisection is relatively low. 

The electricai resistance can be heated air intake if it is necessary to regenerate the particuiate filter whiie the teiriperature 
of liquid flowing through the hot circuit is low (as is the case in start-up phase of the combustion engine internaiiy). 




iciuding ai 



:ake ana exhaust rec 
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